Exposure Forecasts: Anticipating
Ecological Vulnerability to Global Change

Cory Merow
Mark Urban
Pep Serra-Diaz

University of Connecticut
Eversource Energy Center and
Ecology and Evolutionary Biology



How will species respond to extreme
weather over time?

How many species?

How long do we have?
Are there tipping points?
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Number of assemblages

Abruptness is the rule!
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Timing of exposure across
species ranges

Distribution of abruptness across
30,000 species assessed by IUCN
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How long do we have?
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Global Plant Species Richness # species

Next Steps....
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Global drought intensity, frequency, duration and severity
(NASA NEXGDDP CMIP6)

Average 12 Month Severity 1979-2016
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Web App

for custom
spatial and
taxonomic
applications

Exposure Temperature
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Next Steps....

Monitoring Exposure Events
Significant Summer 2020 Biodiversity Exposure Events

GLOBAL BIODIVERSITY EXPOSURE ‘

Summer 2020 temperatures were 1.5 GREENLAND
C above average and 1,234 species High sea surface temperatures resulted in

were exposed to temperatures outside 12 marine mammal specnes exposed.
their known tolerance

(hypothetical example!)

CONTIGUOUS UNITED STATES
A weather front exposed 52 bird
and 12 mammal species exposed
to extreme temperatures. This is
the most species exposed in the
US since since 1970.

A

'ASIA
85 species exposed to dry conditions

/

EUROPE

52 species exposed to
temperatures exposed

to extreme temperatures

sea surface temperatures resulted in 12

marine mammal species exposed.

@ CARIBBEAN
HAWAII ' Hurricane Floyd AFRICA

12 birds and 2 mammal resulted in unusually .
species exposed to high wind speeds and ?::éi:’:;ﬁg’égoglgig ?c')"d
extreme temperatures. precipitation. iy )

(Using NASA GEQOS Seasonal Products)
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BONUS SLIDES



Exposure of locations across species’ ranges

Historic Monitor Near-term Long-term
Record Recent Past Forecast Projection
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Assessing species’ exposure to novel climate

The climate horizon profile

Species geographic ranges

Spatial
temperature
gradient ‘



Assessing species’ exposure to novel climate

The climate horizon profile
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Assessing species’ exposure to novel climate
The climate horizon profile
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Assessing species’ exposure to novel climate
The climate horizon profile
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Assessing species’ exposure to novel climate

The climate horizon profile
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Assessing species’ exposure to novel climate
The climate horizon profile
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